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Fort^two nursery school children were eiqposed to two 
procedures designed to assess their discriaination of orientation, 
ander one .procedure, sub jects had no difficulty in discriainating 
between stimuli which differed only in orientation. .Under a second 
procedure, ufaere color and siate of stimuli w^re also varied, 
orientation proved to be a discriminative cue of relatively low 
salience. These findings obtained for perception both of reali.stic 
and of abstract forms. . (Author) 
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THE SALIENCE OF ORIEHTATIOK IN YOUNG CHILDREN'S PERCEPTION OF FORM 
1. 

Harry McGurk 
Educational Testing Servace 

Abstract 

Forty-t%io nursery school children were exposed to two procedures 
designed^ to assess their discrimination of orientation. Under one 
procedure subjects had no difficulty in discriminating between stim- 
uli which differed only in orientation, Under a second procedure, 
where color and size of stimuli were also varied^ orientation proved 
to be a discriminative cue of relatively low salience* These findings 
obtained for perception both of realistic and of abstract forms. 
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THE SALIENCE OF ORIENTATION IN YOUNG CHILDREN'S PERCEPTION OF FORw'" 



Harry McGurk 
Educational Testixig Service 

Most previoiis studies of the role of orientation in yoimg chil- 
dren's perception of form have concerned themselves with the absolute 
questipn of whether orientation is discriminated. Contradictory con- 
clusions have emerged on the hasis of such studies. Until relatively 
recently it vas generally accepted that the younger child recognized 
a form equally veil in any orientation » that he did not discriminate 
between different orientations of the same fozm and, consequently , 
that orientation vas not a factor in the young child's form perception. 
This is the standard textbook view (e.g.»Mussen» Conger^ & Kagan, 19^3 » 
p. 250). Since the mid-l§50's^^_hovever, numeroiis st\idies have been 
p\iblished vhich demonstrate that» from an early age^ young children 
are capable of discriminating between stimxili differing only in orien^ 
tation. -Prominent among the latter are the vario\is studies by Ghent 
and her .colleagues (Ghent, I960, I96I, 196k i Ghent 6 Berastein, I96I; 
Ghent, Bernstein, fc Goldveber, 1960). Ghent has gone as far as to argue 
that young children are markedly dependent upon the familiar, upright 
orientation for recognition of realistic figures (Ghent ^ i960). This 
conclusion is in direct conflict with the earlier view. 

Examination of .the literature suggests that the number of stimulus 
dimensions manipulated has considerable influence tqpon young children's 
discrimination of orientation. Where orientation is the only dimension 
on-which stimuli cdffer and subjects are required to make only a visual 
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discrimination » as in the studies ty Ghent » discrimination of orien- 
tation is ohs^rvable from an early age» possihly as early as six weeks 
(McGtirky 1970). On the other hand, where other dimensions are manipu- 
lated in addition to orientation, confusion of orientations is marked; 
in such circumstances yoimg children appear to respond to stimuli as 
equivalent over a wide range of orientation differences, t lOUgh such 
enrors decrease wiih Increasing age (e.g., Davidson, 193U; Gihson, Gih- 
son. Pick, & Osser, 1962). These findings stiggest that when'young chil- 
dren fail to respond discriminantly to stimuli dif;ferir*g in orientation 
it is not because they are incapable of detecting orientation differ- 
ences hut /because, for them, orientation is of low salience as a dis^ 
criminative cue, eliciting less attention than other, more salient , 
stimulus dimensions. The present study was conducted to test this hy- 
^^Qthejsis.-- Jt was established firstly that the subjects involved could 
discriminate visually between different orientations of the same form* 
Secondly, the relative salience of orientation as a discriminative cue 
was assessed in conditions where other stimulus dimensions, namely size 
and color, were also subject to variation. 

Method 

Subjects 

Forty-two children, 21 boy^ and 21 girls, from a nursery school in 
central Glasgow acted as subjects. All were from families of low socio 
economic status. Ages ranged from 3 years 1 month to ^ years 3 months 
(median » k years 3 months). 



MateI^^als 

Stimuli were drawn on square white cards, 8.5 cm. to a side. 
Cards were covered with clear celliiloid to prevent soiling. ThreS" " ' 
sets of such stimuli each comprised a standard form and six variants « 
Tifo sets were realistic (line drawings of a hoixse and a model hoat) 
and one was abstract (an omega-like figure adapted fiom ^hent, I961). 
Each standard figure was approximately 3 cm. high and was drawn in 
black iiadia ink. ' Within each set the six variantr of the standard 
were as follows: identical to the standard in every detail (I); dif- 
fering from the standard in orientation by 90 degrees (I^q); differing 
from the standard in orientation by I80 degrees (ii80'^' half the ^ize 
of the standard (1/2 I); different color from the standard— red instead 
of black (Ir); half the size of the standard, red instead of black and 
differing in orientation by I80 degrees (1/2 I^so*^^* 

Procedure 

Each was presented with two types of tasks, or.e to assess orien- 
tation discrimination, the other to determine the relative salience of 
orientation as a discriminative cue. The former always preceded the 
latter, - 

. Ghent's {196I) procedure was employed in the first task. The E 
and ^.sat side by side at a table and a pair of variants, I and Ij^qq* 
or I and I^q, was placed before S^. For each pair, £ was asked to point 
to the one which Vas. upside-down or wrong. All Ss were tested under 
two conditions, realistic and abstract. For boys, boat figures repre- 
sented the realistic condition and for girls house figures were employed; 
"sex-appropriate" ^gxires serve^l to arouse ^ and maintain Ss* interest in 



the task but did not appear to exert any systematic effect upon re- 
sponses. Both sexes were exposed to^^the^same abstract figures « Real- 
istic figures were always presented first. Within each condition the 
sequence of presentation of I versus 1^^ and I versus I^g^ contrasts 
was counterbalanced across Ss and the right-left position of the I 
variant was randomly varied. 

^ A paired-comparisons, matching-to-sample procedure was employed 
to assess the relative salience of the three dimensions manipulated in 
the second part of the stuc^. The, standard form was -placed on the table 
in front of and two variants; were placed side by side, below the stan- 
dard. ^ E pointed to each variant in turn and asked to look at it care- 
'fully. The S was then asked to point to the variant which looked "most 
like*' or "most the same" as the standard and his response was recorded. 
The first pair jof variants was then repi§iced by a second^ pair and the 
instructions repeated^ This procedure was continued xintil all 15 paired 
comparisons pjf the variants had been presented. All Ss were again 
tested under reeuListic and abstract conditions and the realistic figures 
were again presented first. Under each condition, the 15 paired com- 
parisons were presc^nted in the same predetermined random sequence; the 
rigjit-left position of v£u:iants within each pair was coxinterbalanced 
across Ss« No feedback was ^ given concerning response accuracy but 
thoughout the entire procedure Ss were encoiiraged in a general way. 

Results 

In the first part of the experiment all U2 Ss correctly identi- 
fied the disoriented form' of the realistic figures both in the I versus 
IpQ and I versus I j^gQ contrasts. With the abstract figure, 1*1 Ss 



Judged the omega to he upside-down when the gap was at the top (l^so^* 
and in the I -versus I^q contrast the 90 degree vsLriant Vas judged to 
^he wrong by all Ss. Thus, present Ss "had no difficulty ^in discrim* 
inating between stimuli ditfering in orientation alone, a finding which 
corresponds to those reported by Ghent (1961) and Wohlwill and Weiner 
,(1961|) for children af comparable age. 

In the paired comparison experiment, each variant of the standard 

¥ 

was presented to five times, each time along with another, different, 
^ variant. For ^.ndividual subjects a score was therefore assigned to 
each variant according to the number of times it had been judged mor,e 
similar to the standard. David^s (1963) D-test was applied to these 
data. . The D-test is a. nonparametric analogue ^of the F-test for equal- 
ity of treatment means in analysis of variance and has been developed 
. specifically for paired comparisons designs. It provides a test of the 
hypothesis that there are no differences between the summed scores of . 

^ n Judges for each of t^ items contrasted with each other by the method 
of paired comparison^ . D is distributed approximately as vith t - 1 

JV> degrees of freedom. 

To facilitate evaluation of age and sex, the scimple was divided 
at the median age {h years 3 months) and separate D-t^ests. were carried 
out on the data for each age/sex group. Results of analysis of summed 
scores for each subgroup are presented in Tables 1 and 2 for variants 
of, realistic and abstract figures respectively. 



Insert Tables 1 and 2 about here 



Tables 1 and 2 reveal a marked similarity between results for 
realistic and abstract conditions For all subgroups the absolute 
values of summed scores for each variant ai^^jrery similar under the 
two conditions. This, together with the fact that under both condi- 
tions subjects' in each^ subgroup Judged the I variant to be more simi- 
lar to the standard with greatest frequency and Judged the 1/2 Ii0q» r 
variant to be more similar to the standsurd with least frequency, in- 
dicates that the procedoire employed here was both reliable end valid. 
It is also clear from Tables 1 and 2 that, although subjects in each 
age/sex group discriminated significantly between the variants, in 
terms of their similarity tp the standard, the groups differ from 
each other in the extent to which they discriminated between the 
variants. To determine the nature and extent of these differences, 
a series of orthogonal comparisons was carried out for each subgroup 
separately on data for realistic and abstract figures • The met!- ' 
followed was similar to that employed in orthogonal comparisons oi 
treatment means in analysis of variance, an analogous procedure having 
been developed for paired comparison designs (David, 1963). 

Resxxlts of these comparisons were identical for realistic and 
abstract figures; , For all groups, variants which differed in color and/ 
or size (1/2 I, Ir, 1/2 '^^^qqt) were judged less similar to the standard 
than variants which were the same as the standard in color and size 
(I, IpQ, I 180^5 * 33*92 - *6U.69; 1 df; 0.001. None of the 
groups discriminated, in terms of similarity to the standard between 
the 1/2 I and Ir variants. Similarly, they did not discriminate be-^ 
tween the I^q and I^^qq variants. Only older males discriminated 
significantly between the I variant on the one hand and the I^-. and 
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^180 on the other j « 9*31 • 13.00 j 1 df t £<0,01, That 

is, apart from this crovqp, all other Ss Judged the I, I^q and I^^g^ 
variants to be equally similar to the standard; » 0,13 - 3.55; 1 
df ; 0.90 > J? > 0,05. 

Discussion 

In the first -part of this study it was established that 3- to 5- 
year«old children have little difficulty in discriminating between 
stimuli differing only in^rientation. In the second experiment; the 
relative salience of orientation as a discriminative cue was assessed 
under conditions where other stimulus dimensions also vcried. The 
rationale behind ^^hi-s^ejoaeriment was that the relative salience of dif- 
ferent dimenrions could be assessed by the extent to which differences 
on these dimensions influenced subjects* Judgments of the similarity 
between stimuli; it was assumed that the greater the Judged similarity 
between stimuli, the less salient the dimension on which they differed. 

Results indicate that for children in the present age range orien- 
tation is a less salient discriminative c\ie than either size or color* 
Fig\xres the same size and color as the standard, buli different In orien- 
tation, were Judged more similar to the standard tlian f 5 inures at the 
same orientation as the standaurd but different in si2;e or color. This 
finding with respect to the relative salience of orientation is similar 
to that reported by Leyls and Harwitz (1970) for children of conqparable 
age. Their finding that there was little difference between the sali- 
ence of size and color was also replicated in the present experiment; 
a figure half the size of the standard but the same color was here 



Judged to be no more or less similar to the standard than one the 
same size but a different color 

Subjects younger than k years 3 months did not discriminate ^ in 
terms of similarity to the standard, between the identical variant 
and the two variants which differed from the standard in orientation. 
Besults from the first part of the study clearly demonstrate that 
this finding cannot be due to an inability for these subjects tc 
discriminate visually betwe^ different orientations of the same 
form. Rather, the present finding indicates the low absolute sali* 
ence of orientation as a discriminative cue for younger subjects. 
>/ith increasing age, the salience of orientation also increases, at 
least for males* Oluer boys Judged the identical variant more simi- 
lar to the standard than the 9C or l80 degree variants. There was 
no corresponding increase in the salience of orientation for older 
girls. Such sex differences are difficult to interpret in isolation; 
there is no reason why boys should spontaneovisly take account of 
(orientation at an earlier age than girls. 

If, as indicated here, different stimulus dimensions have dif- 
ferential salience for young chilclren, one would eagpect this to be 
reflected in their performance on other perceptual-cognitive tasks. 
For example, Odum and Mumbauer (1971) observed that the number of 
errors young children make in a concept attadnment task is inversely 
related to the salience of the relevant dimension. It remains for 
further research to evaluate the usefulness of the concept of salience 
as enqployed in these studies, to establish the determinants of dimen* 
sional salience and to investigate the changes that occur in the sali- 
ence of different stimulus dimensions in the course of cognitive devel- 
opment* 
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Table 1 

Summed Scores of Sidividual Subgroups for Variants of Realistic Figure, 
(x values refer to res\ats of D-tests on these scores: 
df = 5 for each test.) 



5ubgiroup , 


n 


I 


^180 


■■■90 


Variant 

1/2 I ■ 


Ir 


1/2 I^8Q,r 


2 

X p 


Younger males 


8 


31 


31 


28 


16 


13 


1 


61.00 < 0.001 


Older males 


13 


55 


U2 


35 


31 


3b 


2 


79.05 < 0.001 


Youjiger females 


13 


51 


kh 


hk 


27 


22 


7 


71.67 < 0.001 


Older females 


8 


33 


26 


28 


15 


17 


1 


55.33 < 0.001 
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Table 2 

.Sxanmed Scores of Individual Subgroups for Variants of Abstract Figure 
values refer to results of D-tests on these scoresj^ 
df = 5 for each test • ) 



Subgroup 


n 


I 


^180 


^90 


Variant 
1/2 I 


Ir 


Ii8o»' 


2 

X p 


Younger males 


8 


36_ . 


27 


29 


13 


Ik . 


1 


69.33 < 0.001 


Older males 


13 


56 


h3 


30 


30 


28 


8 


66. <o.ooi 


Younger femsLLes. ' 


13 


h9 


kB 


kk 


25 


25 


h 


80. U9 < 0.001 


Older females 


8 


32 


25 


25 


17 


17 


k 


39.00 < 0.001 



